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(54) NONAQUEOUS ELECTROLYTIC SECONDARY BATTERY AND ITS MANUFACTURE 

(57)Abstract- 

PURPOSE: To provide a new nonaqueous electrolytic secondary battery and its manufacture where the battery is of high 
voltage and high energy density, excellent in charge/ discharge characteristics, concurrently durable in cyclic life, and is high in 
reliability. 

CONSTITUTION: In a nonaqueous electrolytic secondary battery composed of a negative electrode, a positive electrode, and at 
least, of lithium ion conductive nonaqueous electrolyte, silicon oxide containing lithium or cilicic acid salt is used as negative 
electrode active material. The lower silicon oxide is particulariy used, which is represented by a composition formula LixSiOy 
(where, x<0, and 2>y>0). and contains lithium. By this constitution, the secondary battery can thereby be obtained, in which 
negative electrode active material is low in potential, and is a base metal, charge/ discharge capacity is high in the potential 
area of low voltage of 0 to IV in respect to litium, moreover, voltage is high, and energy density is also high because 
polarization (internal resistance) is low at the time of charge/discharge. And furthermore, the battery is excellent in high 
amperage current charge/ discharge characteristics, concurrently is less deteriorated by over charging/over discharging, is 
durable in cyclic life, and is high in reliability. 
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Mj«S:^^S-r^»*iMS b<-. ECtR- R' W7)\^^ 

>^«s^*«S;*:<!:;feSfcie). m^it\t»mitm3 : 1~ 

1 : 3 t-r-5^:t*^#»CjfSbt'i. 
[0 0 4 2] H/^Jg'I'ro^J^SifiPStbTttflfr^ 

IEStit^<b#Rje:b?5:t^t>©-r*n«Ali*<, 
biG104, LiPFe, LiBF4, LICF3S 
20 O3 > L i (CF3 SO2 ) 2N^difi:V>. 
[0 0 4 3] 

[f^ffl] *f69g©U5^'>A*-&*-rSdr'f^(Dm{k!»t> 

'pizMT^mu'^<yA\zM\^'j>rji< tho-^sYo^mm 
■r-5c:i:*ttii5i5, z.<Dmi3:mmK^iz^r)m^mv^n 

(CU^^^'ASipffi (^Jl'J5^'5'A) (r^bO~lV<D# 

Jtf bil*D3Ib3fca:ST$^^S«03tSS:«M*S*=^-r-5. 
X. tJe*CWa«fl;S&«ftSffit»Hi:bTffltie.nT^ 

tL^v-yy-i Y^(r>mM'm.MP,\zvc.^-^mti\z^)=}-o h. 
:t > * KaEtt m-eir ssw t *«ft*a[fi^a*t^ b < 

[0 0 4 4] 'T'imn=f'mzn-r^mMw.=f-^<r> 

lty*52*ji»fflfi£^£*t-^^'f *«<S)giS!fbi^L ix 
S i Oy (fib, x^O, 2>y>0) Srfflt»fc«^fC 

tt, T-imm.=f'mznt^nMm=i-^<r>)fcyifi2^j.^<T> 

'T^n<r>^vd>^^\.<\x'T^m&m-^m^^tz.ms'^\z\k.^ 

4St««S*<«b m\z%imfi^'&fimixl^-)iK 
[0 0 4 5] MtC. *%0^J'feS'J9''>A*^*-rs^r 

t^Ttt. 'J5'';7A;>l^';KOili;S (ii!!!l 1 8 ot:) £iT®ja 
STO U ^ -Jr A -f > WKiERt/ttUlSlS: »C J: S «»S 

50 fmwfi^^-K^^^HLJii. ^iat>b<ti#iaf^f))S©# 



IS 

[0 0 4 6] znmzsnit^tsim^mm&ti^mm 

:^^m\z^^mmu^mm<^m-c&^'j^'yAi^ 

* u 5^ A -f > © BR is ijt w $ a T * « 5^ t « 36 $ n 

-5. 

[0 0 4 7] 31. ^-f ^0Tia:ic*f-r.5K^is(^iacojt 

ti-ir-f ^JlTi:4(@OS^)[g^:<>t«g^LfcEgM#*?iS;^j: 

^r-f ^I^Jt.®^^©**^ e Sr U Tti -5 © tC 

U5'':7A«^*-r«^r-1'SScD®i»K{k!KlL IxS 

i Oy ({BL. x^O, 2>y>0) «. y-rs^H^^i 

[0 0 4 8] iES»t)atbTfflti^,nS«^|IJ 
^:fe0<a^l. 1 SWPh^TL i 'f^XD-f 

i <0-g^*fi c 0 . 0 5^c<0. 5 (Ci3t>T^J-a*i/h 

t;KL i aMbLc02«. BSO^S i ^"^W a - N 

aC r02 S!®«««jg®K^ki|>»L i aMbOa ©ags^ 
MtE^M®— gg^^BXttS i T'Btt$nfca-N aC r 

S 1 H^fiX, iSS©*&^F^BgrBl^L i ■y-'f h (Lit 

ffifcj;*?. i^^^jtstxm^'^ii^iSfb-r^feise). Li 
[0 0 4 9] ^KDfztb. c:ne>w*56?^fcJ:«ft®»!» 

0, m.\zmm.MWLmz^i>^mm.(n^m'pf^^}^^^ 
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[0 0 5 0] X. 'J^'^ASr^WrS^r-fJgwKflsife^ 

ic *5 V i =b -ASM ic ffl e. nr # 

10 fePCJC^f#««?J|i:LTL i C 1 O4 -^L i P F6 

f ^omfti^x mz^'im<D^mt'^\. ix s i Oy 
(o<y<2) ^^mm<^m.iit^mm\zm\^^tzm-^\z 

3ESS:S WIS D Jl U t' J: SSJcli^«£D<ST*5W L tiCD 
L, EC*-&*Lfcm/»JS> fttJCECiDECX^DM 
C©jl-&^j«tc3tJ^S/»StLTL i C 1 O4 ^L i P 

[0 0 5 1] UAT, ^iS^iJtcJzOJ^^qqSrSici^Sfflfcitt 
[0 0 5 2] 

ffliJitMSrN i ^ -;/ + LfcX5^>l/XS«g!«S^£iK0inX 

•5. *fS3tt, m^ff.^CDT;i'5n<JrAS?£ilg 1 5m 

*-©'J5^'5'A7:^-'f Jl/^itg 1 4mmtCfr-^feV>fct)® 
*ffi«Lfc%)<DT»«>, 7«i1.(B(IM-ffi*N i ^>y^Lfc 

s^otni^tc. i/\^mm^-7.mumifl^m\izm*3mM 

5tf ±LT^iS. ^1.fl2 0mm, JP3 1 . 
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[0 0 5 31 (mmm i ) ^^mmo^i^mm 5 

O3 *gaft?L«l^lCJ:0!iag5 3 Mm£tTlCt»^lE^abfc 

S:«ftJt3 0 : 6 5 : 5 ®Si|^T®^LTf^^S^?P3<i: 

/j:*f^ffl8i««#:6ifttC2 t on/cm2Tjagl 5 
mmP^^O. 5mm(r><<.l^y hiZiiai£0S.1&l^1t^. 2 0 

[0 0 5 4] X, tfcl^W^ci*. ±l3W*^BJlCfeSffi!^ 

'^mm\zmi&mmfj^<^M>L i c 1 04 * 1 m 

[0 0 5 5] c(Dm\zvxiipn-^nrcmmit. ^ta-ri 

= =iOAmmmm\tmm\^x^¥7i^mmm\zmn^ c t tc 
j^Kt+^-^^itTbmnv. u^'yM.y:t-(Mtnmm\z 
^TL i - A 1 -^^izfi^fttb, mmmmt. ^miiv 
x^m*j^K7At:mmxm<'^rzm^izit^xmo. 4v 
f&TLtzmtiSi-Dx^^vrzo 
[0 0 5 6] ^ioymtzvxi^mvtzmm'S:. ^tn 

A, RtUSie-r'S. Z.nib (DmmARZfR^O. 4mA 

o^mwix. 36« (mMm<p-^^^i^mm\z')^'yA-i^ 
0. 4v, (i^mmi!)^<E>mmm'^^'j9-'ifA^^> 

5 V«^#T^Jj[«-9--f ;;7;p^fTofet^©3-9-'r 
BW5fe««pttS:@2(C. Sjcfl<l#tt^£:0 3{;:*Lfc. X. 

iii:5t@sit-c, 5tea©i!s±ttjE*«-o. sv, 

O3-y-'t"i';PBO3te«|it#14?r0 4{C, S5ffl;1#14^05 
WMxm^Ltztc:^. i^mm±izU'^'>I^AiS')l(Dlgr 

ic J: s c t nm^^ nfto 

[0 0 5 7] m2'-6i)^ibm^fl^tt'm\Z, :$i^m\Z^^ 

mmA\titmmmR\zit^, ^nm^mamLK^^ 
X. ±^tkmmmzm-ox^miitkm<DijFmms.<D&i!fi 
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[0 0 5 8] (.mmm 2 ) SISfiti'1 1 co»«^« a Wf^t> 0 
IC. rfi|R<^K»<ttilSi^U'f HcO-^fk/^T'T^S i O2 

«tl^D3S5<SM7i"J;i/iE»Hg^*S«it3 0:6 5: 

5<om-^xm'^vxt^mm-^mti^. :k\zz.<DiiFmm'^ 

20 ^^tC2 t o n/cm^ TiESl SmmJlS 0. 5mmCD 
htCiJBffifigJ^bfe^. 2 0 O-CTl O^F^M)E*P 

mm,m\^tz%<r>^Y^mmhhtz, z.<nm\z\.x^m\^tz 
<(^mm^m^-^tz\i}.^\t.. t^xmmmiizmm\z\^xwi 
m.fs.mmB^v?m\^tz, 

[0 0 5 9] c(D^^^cbT^#et^fcmfi&B^ro^iT'fe^l 
mm 1 iznmts.m!Lm.'&^ i7;n4ife*ff ofc. jiwb^© 

iSII«:SIJS«s|i tlW^it'. ia2~6 t::WseLT*b;rco 

%m\z^^mfiiAiimmz^tiii.mkWi^^^m't^z. 
30 t.tim^. BP^, ^mzik-oxnm<r>i. i - a i^^*^ 
'bmmm'¥\z^)^'Oi:.-i^>iimm-&n. 
^ ■^ytimmm^^^mvxmf^v.h izmms-fic-x^^ m 

tfisn. «s?a?i^*^iijbT*f®«L i -A 1 

K)S^nsc:i:tcttr)^^tc«|0jgb3feficS-C#-5. d 

CT. ffitlHb«llilS«^@tCc}:f9'J5^'5'A*##-r 

^^-f m(Dmitm^^is.vrzmt. -e-roftwsjtu-^m 
[0 0 6 0] 3 ) :^mmmit. ^mm i 

Ma<Dft*3 0(cTI3©^»CbT^fiS;b/tffii^H (ffii^K 

«, -r^xmmm i ti^«ncbTii«i;^«ji&c«:f^sab 

[0 0 6 1] *|li£0y©fi|i^«c&;^C<D«ICbT^fi£b 

fc. *e<k'j^C7AL i OH • Hzoii-mity^ms 

i 02tEffi<fc/^:^-i?«?AV2 O5 t*L I : S I : V 
50 =2:0. 9:0. 1 ;HtT?a»<£ffl t^T+i)-ig^ 
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::<D&^<&i:k^'p 1 0 0 0' c©iaSTi2 
M metT »ci!»5*s«i u fc =b © * **«50>i tia c t u 

[0 0 6 2] C0D«llCbTt#?>nfcmfl&CfCt3tiTfe* 

[0 0 6 3] X, ^^m\z^^mmA. BRzsc<Dm<& 

Ha, bSr/c «^4<1»L i -A 1 -&^«^StC*tLT- 
0. 4~+0. 6V (^JSy^^-i/i^fcMLTii^lO- 1 V 

Lxm^^rz^mm i watiM a it^um^mm-^(D^m 
[0 0 6 4] (mmm4) i^mm5'&-A<Dm\z\^xi^m 

Lfc, '^a!«m^^S iOy «1L, O^y) T'^^n 

5 3 dmuT\zmnmnLrzh(D^i^mm(nm<^ni^v 

tifc^rotl^U^^^^T-f h*. ie«?f!li:LT$15lilST 
i7'j;i/m«»l&#*««Jt6 5:2 0:1 SWW^T®^ 

L.xi¥mm-^mtvrz. ^(c ciwf^ffl^-&^j^2 1 o 

n/cm^ -ettSl 5mmJ?$ 0. 3 mmW^U h IC 

-7.7izmmi.-mt\^rcm:. 2 o ox:-vi ommmi£ 

[0 0 6 5] f^ffl®wetlg<i:bT«, ±IBOfflfi£ISS 

(b 1) y = 2 icffi^-r^-^{l:y-i"*s i 02 

yfm, #^if««ijg) , (di) y=i\zmm^^-m 

(e) y = 0\Z^mr^mi^(D^^ms i {1^9R<^fRif 

K F) co3a-cab-5. 

[0 0 6 6] «/»JKtt7'DeU>*-5H*-htX5=-U' 
1:1: 2^g^^i«{cm^S?U5''>AL i C 1 O4 

^jaTiiirafitgx->?>d^$nfc«> i^ 
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A7*-f;i<'tt*KWC^TL i -A 1 -^^tiftSfc*, 

[0 0 6 7] ;r©i|ticbTf^©Lrc®?i!s«r. -^n 
«»Bi. Di, EtBSia-r-5. cine.w«mB 

1, D 1 SUJE€r 1 mAW^aSST, ^tS 

10 o»i±«iffi-o. 4v, (.f^mm^i^m 

-Hbfco 

[0 0 6 8] 0 7Sy:H8A^e.Bje>*^fj:1ttC, ^a^SiS 

1 Oy xm^ti^ir-fmo)mim'&m!^miz'r^i^mm 
^mi'^tzmmiz^h^^x, ^-(mm^».izn-r^wtmm^ 

W(.(Ditytfi2:s^zfo^zmm•r^mmB ij^iyt^^fiEfctk 

20 yi:bT4'FBlcDM0<y<2SrWr-5®fl&D iro^ 
i^tr, *fffi<7)L i - A 1 ^^«ffiC*f 

bT-0. 4~+o. 6v (.^^mu'^oi^izMvxmo 

H i b T# iCfitlT S C t y&^iJ-^^-S . 
J^? [0 0 6 9] ^mtC&-pT*t®«L i -A 1 

*^e>«^!S4'(C'J9^'^7A'f :t>*i*Sttll$n, CCOU?"'^ 
A'f:t>d^m^K4'*^l(lbTfPffl®«g!^KS i Oy 
t«ifiiKlSb, fili^RS i OyCH^fk^MCU^^'J'A 

ix S i Oy *^±fi£-r-i)<, ;*:(C|5c@(C|^bT«. C©^ 

fti^L ix s i Oy ii^iit)^'yA-(:^>t)mmm.'pizm 
mflFHtps^iftbT^ss^L i -a i ^^fpiz 

mm^n^^itizi^o^^izmomv^mmx^^, z. 

ZX. m!^ms iOy «llHl@W3'c«»Ccl;DU^e'AS: 
^*-r-2>'5r^'^(^^{b#,L ix S i Oy A^^figbfe'^ 

si^^-izi-i^j^oA^^mr^^-fmo^mit'^i. ix- s i 

Oy SJ^^bT^i-S. ;:w«fj:U?-'>A*-&#r-5^r'f 
^romfbi^L ix S i Oy tCiitiT, U^'>At:^±\Z 
SStHibfc4«S8®K^k«3S i Oy (^^»««g8) O^r-f 
^ll^Sclc**-r^®!mM^ic©Jty*^-^^k'^-l'^S i 

02 ii^-(mmi^S i i:(D'^K(Dfit0<y<2 SrWrS 

so -rZitifi^A^^. 
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CO 0 7 0] c:n«. ±mo)mizir'i mmf-mzM-ri> 
mmm^».<oityii^o<y<2(Dm'S:mti>^'im<oi& 
mstiti^s lOy «. ^^m!^^'irtmmm^oym'^(om 

[0 0 7 1] mmms) ^^mm\t. mmm4<Di^m 

fP® L/C. 

[0 0 7 2] ^mmm(Dmi^m^'A<om\z{.X'^fRv 
fzo Tiimitu'^'yAL i OH • H2 otmm0<i4-cm^^ 

TzhcDiimV—Wt^tir^ms i Ot^L i : S i = 1 : 

^^mm.m'p 7 o o • c ©ia«T 1 2 i^f^sdir^iji b 

filt::LTf#e.nfcS!K»® f tt. L i S 1 O1.5 (DW-i^m. 

[0 0 7 3] z.<r>m\zl,-c%^n1tM1^F\z-D\,^x%M 

m^^mmm4t.mmz. m7~s\zmm\^x^\.fz. 
mi)^^mf)^fi.mz. 2^iijg«3i<o«teF«> ^m^Aoy^ 
■im^^f-mzn-t^fk^^'T-Winvt.yffizx^^^^m 

WKfbi^S i O2 S:fflUi^«S&B 1 iitttJfLT^SjfB^ 

ii>ir-(mmf-wi.\zM-r^mmmT^coii:y hvxit. 0 

<y<l. 5;*^1#tCgnTt^-5>^i:*i^i-*^-5o 

[0 0 7 4] mmm 6 ) *siis«sjT«iiMcsj 4 xm t> 

S i O + xL i + + 



(11) !|^W|g2 9 9 7 7 4 1^ 
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ffiifest, mmmiiLxmmm4xm^^ft<Diimcif7 

7T-f h*, !BJ®S!li:bTllSfiCH|4Tfflt^fc©tl^i:3K 
«i!7i7ij;|.K8Slg^S:affiit3 0 : 5 5 : 1 5©*]^ 

xm-^vxi^mm-^mtL. :k\zz0ipmm^m9 sm 

gSr2 t o n/cm^ TitSl SmmiPS 0. 3mmW 
[0 0 7 5] C(D«tCbTi#e.nfc®?l6D2»COtiTfe 

/tf mmm4 iimmzimA<o'^mmx. ^m(om±ns.- 
0. 4v> 4Jt«<^«^±«m 2 . 5 vcD^^T^iStm-y-r 

S:0 9{C. X-y-'f4';Ht14«:01OtC^Lfc. 
[0 0 7 6] 3-!J-'fi^;US©5fe»« 
^a«ffi#)MS 1 O<0 1 gSfcD 1 1 0 OmAh/gK 
±«ii5^«-ca&0, J.^f^»)«£E*iL i - A 1 ^^MM 
\ZMVX0. 6V (^JI'J5^'^A(C*fbT*?)l VtC^^v 

[0 0 7 7] (.mmm i ) 5fcSc«i^©;<;x^^©«^ 

SiS5 3 Mm4j;TiCt&j^Siiab/t-^fl:^r'f ^ (S i 
O) irntC^mSltLT^^^r-f h<t. ^«?fai 
bT?)5<f^Ti"J;i'Kia8g^€a«tt6 5:2 0:1 5 
CDf«^-eil^bTfPffl«-&?tiJt b. 2h>/cm2 -Cits 
ISmmjPSO. 3mm<O^VvV\zmi.^Y&\^fd^. 
2 0 0*CT1 0^raX^^j®byct)CD*f^ffl®tbfc. 

1 (CS^bfc 6a«*ffll.»Titfebfc. 
[0 0 7 8] SI 0«L 1 ■i:^Zy^-^K,1t'mMW¥X. 

[0 0 7 9] 
[^b2] 



e" ii LixSiO 



[0 0 8 0] c:»fii;S:-fe;p-e, it-r i^sj^jp^^ry 
7A (CV) SfiUj^b f^fflaSEd^e.©:^;^^ 

*©>SI^<£liSKbfc. CV<7>«£EteHttO~3 V (v s 
L i/L i + ) X+^>j^ftttl OmV/e>T?, 



[0 0 8 1] 
[^1] 



(12) 



2997741^ 
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mm 


(ltA/1) 


PC 


LLCIO4 


X 


PC-DME (1:1) 


LiC10« 


X 


PC-EC-DME (1:1:2) 


LiC104 


A 


EC-DME (1:1) 


LICIO4 


A 


EC-DEC (1:1) 


LiC104 


0 


EC-DEC (1:1) 


LiPFe 


0 



(* 'J j^tt(*:«S^Jt) 



[0 0 8 2] ^Id^e.. 1l»«?(t'CEC<&JJD;l 
D E C JD;^'i)»T«tS^^{C:j!/X^^&ttl$ijT#-5» 

(SiO) ;intC«m?flt 7 T-f ht. 

5 : 1 5®SiJ^Til^LTf^fflffi^?f!ltb, 2 t on/ 

[0 0 8 3] mmmt. :k(D4m(r)i,<D^m^'^xit^v 

tz. BP^. (g) PCtDME«{*:«lt 1 : 

ICL i C 1 O4 * (h) EC 

<tDME««:«itl : l)g^Sj«tc:L i C IO4 

JP/ m/SPLfc*)®, (i) ECtDECWftcait 1 : 50 



A • • • m'j!- 
X . . . ^;Me^ ^ 

iS-^^MEfcL 1 c 1 04 * m»Lfcfe<D. 

( j ) EC«i:DECCO#:^Jt 1 : l?g^^^fCL i PF 

ftmmme, h, 1, nznftiv. mmc h, i, j 

[0 0 8 4] «±»#(Cf^»brc«fl6*> *Jfi0iJ4<»:l^ 
1^lClmA«^«8itT. 3t1i (.iPmmiZ>)^'yMs-( ^> 
*«ffi^$n-5m?&RliB*TSm85^r(6j) ©iNFlh^EE- 
0. 4V. Mm (f^ffl1S*^e>U5"'i7A-r:t>;6iKm$n 

*ms<s:*-rsmsit:&i^i]) «*ijj:mi£2. svw^ft 

[0 0 8 5] 01 1~ 1 3*>^5«e)*^;&:J;5»C. mMm 

rzo Sfc, EC<i:DECT«»JK«SSaES^I«Lfc«^ 
[0 0 8 6] (S^«5«^9) 014«, *fgWJC&*#^* 



25 

\ZJ:0fkmtr-7.l 1 fCS53&^nTVi-5. 1 7its^-mh- 

tt7>r 5-fr««ett^3tftl*ie.;^c«iEffi«@<*: 1 6 

P tf 1^ >«)^?LH ^7 W ;UA ^ S-fe/'? Ta&.O > 

m-otmrnz. iEm^-7.mam:fy^fHm\zmDmf<bn 

-Jj^^-htl, 2 --x;^ h:^->X^>W#:«it 1 : 

1 : 2m'^mmizmi&mmu^0AL i c 1 04 ^ 1 

0mm. J?$l. 6mmT&t3fc. 
[0 0 8 7] AS 1 3«^*:cD^ttcbTf^SSbfc. miR<^ 

m.m5 3 iim&LTizm^mmyit%<D>s:^mm\z^^M. 
mmti.xp^mmTi/ujmm!im^mm.it6 5 -. 2 

0 : 1 SOSiJ^-Cfg^bTAa^i^JtU. 

^adS:2 t o n/cm^ Tilg 1 5mm, /P$d«0. 1 

9mm(D^U^y h\zmf£^mi^rzm:. BOO'CriOl^ 

[0 0 8 8] iEffil 5tt^^«c®#lCbTf^ML-fc, *®E{t: 
'jg=-'i7AL i OH • H2 Ot^Krm;PhCoC03 t 

*L i : coo^:;nt*n : 1 tfji^mizwmv. n.^ 
=s:m\'^r-t-^m-^vrzWi. z<Dm't<m^^n.'Ps sot; 

T**JS««l«iESffii^KL i C0O2 Sr^fiKLfe. 
[0 0 8 9] C©±fiK!^<£riE®fti^S<i:L., CltltC^« 

aaitS 0:15: 5CDfiJ^T)g^LTIES^?[!ltL, 
:;*C(c;icoiE<l-&?f!l*2 t on/cm^ T-itgl 6. 2m 
mm^O. 7 ImtiKD^Uy hizmm^mLfz'^. 10 
OICTI 0B5ra«EESal^%ltSIUfct)©*iE«<tLfc. 

[0 0 9 0] c<Dm\z\^Ti¥m-sntzmfk m^kKt-r 

-5) tt. ^®-eijlF^»Mx-->->^/'$nfe^. 

^m<r>m±nEE4. 4 v. »«©i»±«ffi2. OV 

«)^f*-e^»@iJ-'r f ^fr t? t ^ © 1 ii-'f a t 

21t'f d7;i/BW^iScm«fttS:01 5IC. 1J--f^;H#tt* 
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Bietc^Lfc. r^a, 3fe»«-y--f ^7;^^*^®*^6>x^'- 
[0 0 9 1] z:®ii?aK«. ^miz^-ox mmm'^mft^ 
'bmmm't>\zu=3"t;i^-^^>f)mmtin, ckdu^-^'a 

9-'yj^tir^mnm^mit<^L i x s i o;dt^fi2-r*. 

mitm^^>)^':r2*-(:t>i!)imMm'p\znm-^n. mm 
10 m't'^^mLxiEmismn\zmm-^ni>::iiiz^r)^i& 

o^^fSLLrzmt. ^(omoiMm-^mcoD-^ i7 jnzm 

ffi'&^'ftstlL 1 x- S i 0<&jefi£bTt/i^, 
[0092] S15~l eA^i^mi^^^fSimiZ. :^^BM\Z 

Mfc, ±%nmmm\zm-i>x%miitii.m(oii^wjm& 
[0 0 9 3] f^. 1"^)-^ i/Amo^^m^mizM-r^ l■^ 
it^6f3\z ij^'^A-f^ytimm^n^mtz. ^m-^miz 
mnmiiVxia^rz^yyT-f h^mmm^iiL i 

30 s i oizm^^n. nmm\zm.m^nu\^^xm^t^L 

i -fy^^^-r^fzisbh^pi^n?}. 

[0 0 9 4] {^mm 1 0 ) :$^mmmx'it. mmm 9 w 

ft® 1 3 RZflEm 1 5 0 icTiaw J: p tc UTf^® 

{.ftAm2 3i^zfsEm2 s^m^^fzumt. ^xmmm 

[0 0 9 5] Am2 3it:k<Dmizi.xi^m\^rz. mmm 
9 iirnV'^mn'^m, ^m-^m^m^-^x, 2ton/c 

m^ -^ifig 1 5mm, iP$*^0. 2 SmmW^l^u/ h»C 

«««:l 2fCftDftffi^r-;^l llC«|3»b, 2 0 0*CT 

1 o^raMffijdnl^^jSlbfcm, z.a)M.m^Uyh(D±\z 

m^m^<D^}^'t>h.y 4mm»crr%tfeti 

ffi'^Uy ha®«®*ft@tbTffltifc. 
[0 0 9 6] IE@2 5«;^:W«HCbTf^®bfe. *^<b 
•J5^'>'AL i OH • H2 0^:^KnA';^^CoC03 i: 
»lb3J^C73gB2 O3 i : Co : ^<D^)lVc1fil : 
0. 9:0. 1 tJSStltCffab. 9l»*ffl«r»T+^i-ii 
5<? ^bfc^, ^IWig&i^S^C^tt'S 5 OlCWjaSTl 2^ 
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JEm^^&L i C00.9B0. 1 O2 
[0 0 9 7] c:0*fiK#l^£riEffie<^Ki:L, dtltC^fl 

aftJtS 0:15: 5 CDtfl^Til^LTiEffi^ffli 
^irc:<0iEfii^?i!lS:2 t on/cm2 Tiagl 6. 2m 
mff^O. 5 2mmco^Uy h(cilDffifi£J^bfc^, 10 

o^Ti ommmi£iiam$^mvrc'hot:mmiivft. 
[0 0 9 8] ciwfiitbTf^sjsnfcWffi (etT, nm 

LiBSIB) ^ta-C 1 jlP^4S[MX->'>^'$*afca, 
[0 0 9 9] CW<tlCLTf#e.nytmfl&HC:3tiT=b. 

mmm 9 ti^eitc i mAro^ii»jT^iiwiS$±«ffi4 . 

is^SrfT'tDfe. cioR^coi-y-'f ^;uat2-y--f i7;i/B« 

[0 10 0] mif)^<^mi)^r£m\z. ^usscsjcDSfi&Ltt, 
i-y-f i';i/S®*st«w«o<£T (low ax) 

M,^ :t> tmmm^mmm^ii<Dw\Rf^'^^mm\zs i 

m^\zmmt^m(Dij^'yM.=&. "^nbMrn^mizmmi^ 
xnm^f&iLx, mmm.±^^. mmf^x'^(Dmmmm7f}^ 
mmm\zmn^ z.iiiz^o j^^^^iz r © u ^'^Ati^^m 

[0 10 1] X, iEffi®«iia<!:LT*r>^*^#-rs« 
^S! {b!^ ^ ffl I i :i t ic J; 0 , ■tJ-'f ;i'^{t:*«* b< 3S: 

(»is«sji 1) ^*jfi«sjtt. mmmi ocommm^nR 
[0 10 2] *mmm<aiEmmm'm^^A<omizLxi^m 

Ltzc ymifJ^Ol^h 1 OH • H2 Ot^mn/mh 
C0CO3 t-mit^^ms i02S:Li:Co:Si 
<D^)Vlti)^l : 0. 9:0. 1 LU^mizWmL. ¥L» 
€:ffltiT+i)-jl^Lfc«, ;i«>il^!Kl*;»C^'*'8 5 O-C 
OSSTl 2^W3bDf»«liJKL. lags 3 tf met 
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TL 1 CoO.BS i 0.1O2Oie<MaifiE«r«r*®««ljfi 

[0 10 3] E CiiD EC (Dimmit 1 : im 

^mmiZL i P F6S: 1 ^Jl/ 1 
it. c:®»tcUTt#e.tifcm» (SffiMtKfK) tc-r>ti 
T%). Slifi«9, 1 0<h|^«ClmA®:£«8i£T3c«<D 
«I±«1E4. 4V. M<Oil^±mS.2. 0Vro*#T?^ 

2 OfC^Uit. 

[0 10 4] mip^mti^umz.. ^m:^m<nmmmt.. 
mmm 1 0 o«?aL »cjt'^Mtc®nfc3(t»«4ti4*wr 

Sffl^^^b^^fflt,^fcCt(cJ;i9, ^C'^^^^T-S^ 

mmmmm^m ^^tcmm.h cit^^-y-r i7;i/^{b**«L. < 
[0 10 5] mmmi2) mmmi i(Dmmm.<Dri.t> 

OC. ECtDMC««:«IJt 1 : Ijl^^j^CL i PF 

xnmmi I t.mmzvxwimummn^^%\^tz.. 

[0 10 6] C(D<^(CUT#^nfc«?aN® 1 kHz, 
lmA«>3S!Si£ffi-CJH!l^Ufcl^eB»tritt6QTabD, Mm 

mi KDmrnMCim-^o:)! i Q\zit^x^u.\^ti. 

[0 10 7] 

Mu^'-^A) izMLo-^-ivc^^nmummizikx. ^ 
isimiz^r)-^mm\z'j^OA-(^>^mmtsimm?^^m 

m^nmtsin »c j: * ^?ijs*«i® ©4fiic^©^&fb*<5& t*^ 

[0 10 81 # tC, U5^':7AS-&«-r'5^r-f SKOfiiRK 
^bifeLixSiOy (fib, x^O, 2>y>0) 
50 3(E»m«M*<4fl':*:^<. 
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[0 10 9] jgtc, c:ne.cDft«iS^»<i:^^tc. m/ss 

[0 3] *5!?3JCcts«?ai:ije*«ffi©ft®eiKiKro3 

[04] *^?q(c<ti)mt«e*«?iti©ftssfii)Mco3 
•y- -f i7 a « ^ © jt s!^ * 7^ b ;t la §q 0 T * -5 . 
[0 5] ^mmiz J: ^mmtmikmm(o Ami&mm<D 3 

-f i';P'NFtt»tbiiE**b;tui§q0-c*^. 
[0 7] *^igtj:smmrosaAffifii!Kt®©i-y--f 

[0 8] *^BJ(cJ:^mw#®ft11ffi#)Hcoi-y-'f i7 
a «iS:«!f#tt CD It ft s * L- 0 T a& ^ . 
[09] *5!?BC<t-5«ffioftffi»iKiSro3-y-'f 

CCi5tiSta#14^S^LfcIttB^0Ta&^o 

[010] ^^m\zj:^mmo)Mmii!^«<o-^-<i7jm 

[011] 
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[01 3] ^^miz^^mm<DAmm^n<D^mmmn 
T^-y-f i';i/!f#ttoit«SE€5^bfciJii«0T*.5. 

[014] 2|i:%^(C*l»TllJfiLfc«»©fi»)g©-0!IS: 

SL:fcIft^0TS.^. 
[01 5] ?qtC<i; -5 @ S6 l-y-'f^;UB i 2 •y-'fi' 

[016] :^^mtz^^mm<^^^{^)mit'S:^vftn 

HJ0TS)-5>. 

[0 1 7 ]_ i^^rnKJ^^mmcD i^-< c-}vm-ii.2r^< c 
;u a «^ii:«it#tt b fcUi 0-c * ^ . 
[018] ^%m\z^^m^<D^^ i7 }vi^^^^\^tz.m 

[019] ^mmiz^^mm<Di^-(i7)i'miz2'*)--fi7 

;U a ©5feKS!^14 S:^ L it IttBJ 0T afe s . 
[02 0] *^?«{cJ:«f|ffi®-y-'f i7;|,l#tt*^bfcSi 

I ?*aiy-x 

2 

3 MM 

4, 14 •fe/'?!^— 

5 i^mm 

6 f^ffi@m«^ 

7 fPffl®y-X 

8. 18 h 

I I ^m^-x 
1 2 Mmmmi¥ 

1 3 A@ 

1 5 mm 

1 6 IESm«fi: 
1 7 iES-ir-X 



[01] 



[02] 



4 tJVL.-S' 
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